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NOr.ENCLATURE 

V 

S number of students moving from one semester to another/unit time • 
With ST subscript refers to student hold-up or storage • 



Subscripts 



number of students transferred out/unit time, 
^ number of students transferred in/unit time, 
the storage of students or the nur.iber of students held 
back/unit J:ime. 
0J,2,3,etcr refers to semes ters. 



X 

ST 



Superscripts 

1,2,3,etc. 

I 

S 
i 1 



refer^ to semesters. 

refers to entire rlov/ system, 

refefs to semester index. 




Acknowledgment 

The author wishes to thank Mr. B'. Parker and Mr. Thomas James for the 
drawing of the graphs *^nd Miss Nancy Milliron for the typing of the manuscript. 



Introduction 

Little or no effort Is put into the study of student flow systems at 
the small college level. However, it is possible to apply simple contin- 
uity along with graph theory to produce helpful academic system analysis 
techniques v/hich may be utilized by the college to generate important data 
on a continuous basis. Host of the information shov/n here will be new and 
helpful to small liberal arts colleges. It is to be expected tl)at large^""*^ 
universities should'be applying this approacli (or similar approaclies) 
rather routinely, ' 

As will be noted mos^t^'^of the calculations can easily be done oy hand 
by someone in the office of the dean once the model has been clearly ex- 
plained, Uidener College academic system analysis has been in cixlstence 
for tabout five years with a relatively large store of historical data being 

u 

produced by hand calculations, 

^. ' ■ . 

The General^ Concept - _ 

The principal concept inherent in the technique is tp lay out a graph 
of all semesters or nodes (0, 1, 2,^3, etc, to"9) along with an input 
(transfer in) bl ock and an output block (transfer out)? Arcs aire connected 
from nodoH zero (high school) to node nin>^raduation) , These are all placed 
In a time fon/ard position. Into and out of each node (except 0 and b^) . 
transfer flow arcs are placed; this forms a graphical format as sliown in 
Figure I, The transfer blocks can be analyzed^with regard to "Centers"^ 
or *"Col leges" which would be rows of the bloc^S^Jthe columns refer to the 
semester (or node) in which the transfer was made, ^One might discuss the 
student flow systeim as being tomposed of a simple network with multiple 
Inputs and outputs. 
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Mathematical Asnccts of Student FTov/ System 

Figure 1 may be represented in anotlier mode with inputs, outputs and 
storages shoiin.. Uote the arc flov7 syntols: 

^Or ^12' ^23' ^3^4' inputs into nodes 1, 2,^3, -4, etc. 

^01 • ^12 ^23* ^34' outputs from nodes 0, 1, 2, 3, etc. 

^TX^' ^TX^' ^TX^' ^TX^' student transfers Into nodes 1, 2, 3, 4, etc. 

^TY^' ^TY^' ^TY^' ^TY^' student transfers out of nodes 1,2.3, etc. 

The Use of Continuity 

The nodal balances "(semester balances) or continuity Halances are 
v/ritten using tiie word equation below: 

r Student Flqwl _ ^Student Fla^ ^.Tstorage^j ^ ^ 
^ Out of node J Into Mode j jstuSlntsj 

LQt th^ superscripts be the node under analysis. Also, x as a sub- 
script designates an input; y as an output. 

Semester Balances (5) . , 

For semester one (node 1): 

Flov/^otit Flov/ in Storane ' (2) 

Semester 2: 
Semester 3: 

Semester 8: ^ 

V* V- =78*- V^V-" (5) , 
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If the equations for all nodes are added then an overall balance 



x 



results for the system. 
Overall Balance 

^89 * ^h^ * * ^TY.^ S^Y®) - ^1 - ^^TX^ * ^^x^ * S^x^ - - " 

- - S^x®) + Sjy^ =0 (6) 

Generally the nodal balances can be shovyn as; 4 

• ■ 

i = the semester under analysis 
Example: 1=1 

1 ' 2 . 

S23^-5l2^r f^TY- (9) 
Etc. 

Expression (7) and (6) are in essence all that is nee^d to Study a 
particular graduation , class. For one interested in showing or using this 
approach in matrix fortn equations (2), (3), (4) etc. may be placed in 
matrix notation. 
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Solution to Simple Problem 

In equation (10) it is obvioi^that eight simultaneous equations ^ist, 
This tlien permits eight unknowns to be present in the model. A typical 



problem might be ,to calculate all t)f the, inputs on transfers for 
class. See Figure 2 for completed flow chart. 
Given Data^ ' . 



a specific 



Inputs; 



S,2^= 92 
S23^ = 86 



Outputs : 



523^ - 86, 



Ass time No 
Storage . 

Tl^erefore : 

S 1 S 2 
^ST.' ^ST. 



S34 = S5 



'45 



78 



'45 



78 



^56 = 



'67 



75 



8 



78 

Transfer Inputs 
c 2 



75 



'TX 



1 



'67 



'78 



'89 



8 



75 
75 
75 



^TX - ' 



*TX 



8 



'TX 



Unkno\^/ns: 



S 1 S 2 s 3 S S 5 S ^ S ^ S ^ 



'TY 



'TY 



'TY • "TY 



Putting tlie knov/n values of the symbols sliown In (10) Into that 



equation gives: 
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Ejiuation (14) is the solution for all output transfers /or a part- 
icular class and in a particular "college or center" (see Figure 2.^for com- 
pleted flow graph)/ It is rather simple to put all center or college data 
Into a computer in conjunction wi^th this model (equation 10 or 11); tW3 ist^ 
a itudent now model"/ Un^ could use these models ■ 

quite easily to represent a student flow model for the entire institution and 
could interrogate the computer any' time to obtain an up-to-date picture of ■ 

• - - ■ 

tlie student flows. . 



Conclusion 



A student flow nodel has been fom,ed from the continuity principle in 
order to determine student fla;s. Models for all centers or college^ can 
be held^in a computer for future interrogation by interested administrators 
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